ABSTRACT
INTRODUCTION
Toxoplasmosis is a widespread zoonosis caused by the intracellular parasite Toxoplasma gondii, which affects up to one-third of the world's population. This disease can produce a wide range of clinical manifestations or, in most cases, progress asymptomatically.
14 Primary infection during gestation may cause serious neurological damage, blindness and even fetal death. 15, 22 The chances of fetal infection by T. gondii increase with the stage of pregnancy, from 5-15% in the first half of gestation, to 60-80% in the second half. Conversely, the chances of serious lesions and death decrease, declining from 70-80% in the first half to less than 10% in the second half. 3 Anti-parasite treatment of pregnant women can reduce the risk of transmission to or consequences for the fetus if it is started early. 14, 22 An important aspect of this disease is the possibility of reagudization in any phase of life. Tissue damage can begin during pregnancy and sometimes continues after birth, during infancy, or later in adulthood, causing neuropsychomotor and optical sequelae. 7, 11, 15 Because of the persistence of certain classes of antibodies, such as IgM and IgA, and the high sensitivity of the serological methods currently available, complementary tests are necessary in order to assess more accurately the chronology of the infection in pregnant women. 8 However, the risk of congenital transmission may exist not only in cases of seroconversion, but also in cases of suspected infection as detected by elevated mean titers of IgM and/or IgA and IgG. 2, 10 Therefore, clinical and serological follow-up for all neonates of IgM-reagent pregnant women, even if they are asymptomatic, is recommended. 15, 18 Brazil is a vast country, with marked differences in socioeconomic conditions and health care levels among its population. The performance of programs for control of congenital toxoplasmosis in different regions of the country must be assessed. 17 In the state of Paraná, Southern Brazil, IgG anti-T. gondii prevalence ranged from 40% 4 to 66% 5 in 1983 e 1996 respectively, and 1.8% IgM anti-T. gondii seroincidence in pregnant women has been observed in northern areas of the state. 13 Based on routine laboratory tests during prenatal care, the objective of the present study was to verify the prevalence of suspected reagent serology for acute toxoplasmosis among pregnant women, and to describe the clinical, laboratory and therapeutic profiles of mothers and children suspected to have been exposed during gestation.
METHODS
An observational, longitudinal and retrospective study with a dynamic population base, consisting of preg-nant women with suspected acute toxoplasmosis and their exposed children, was carried out. These women and their children attended the public health care services in the northwestern macro-region of the state of Paraná (Figure) , from January 2001 to December 2003. The inclusion criteria were IgM anti-T. gondii pregnant women in any gestational trimester and children born from these reagent mothers.
Information about the pregnant women and their children was gathered from data available in the public health care laboratory network, medical records, the Prenatal Information System (SISPrenatal) database, the register of pregnant women cared for by the Family Health Program (PSF), the Sistema Nacional de Informação de Nascidos Vivos (SINASC -National Live Birth Information System) database, and the Sistema Nacional de Informação sobre Mortalidade (SIMNational Mortality System). These data were complemented by interviews. A pre-coded structured questionnaire was used, collecting data on the residence of the women, prenatal care (obstetric history, date of admission), signs of maternal infection by T. gondii (clinical, laboratory, ultrasonographic abnormalities and treatment) and data on the newborns (date of birth/death, weight, gestational age, clinical and laboratory findings, care and treatment).
The diagnostic protocol* for toxoplasmosis in pregnant women in the state of Paraná was assessed by the ELISA technique for IgM and IgG detection during the first trimester of pregnancy, preferably; it is suggested to confirm IgM positivity by assessing IgA. Repeating the IgM and IgG in the second and third trimesters was recommended for non-reagent pregnant women. The avidity test was not used by the studied public health care services. In 2004, the State Protocol for high-risk pregnancies was revised,** and in cases of IgM reagents, IgA serology was replaced by the IgG avidity test to confirm uncertain cases. The therapeutic plan assumes that there is maternalfetal risk of congenital transmission* , ** when IgG and IgM are reagents and the avidity is low. Although laboratory diagnosis and treatment are provided by the state, they were not always available. 
RESULTS
Of 318 pregnant women with laboratory tests indicating acute toxoplasmosis, 290 met the inclusion criteria, representing 1.0% of 29,868 pregnancies estimated by SISPrenatal during the study period. The prevalence of IgM-anti-T. gondii reagent was 10.7 per 1,000 live births by SINASC ( Figure) .
Among these women, 214 (73.9%) had started followup by the 12 th week of pregnancy, and 96 (26.1%) between the 13 th and 32 nd week. The mean interval between admission and sampling for the first serology test in the 290 pregnant women was 17.7 days; for 108 (37.2%) of them it took between zero to seven days, for 98 (33.8%) between eight and 30 days, and for 84 (29.0%) it was collected after more than a month. For 258 (89%) pregnant women with prenatal information, more than a month had elapsed between delivery of the laboratory result and beginning of medical care. The mean gestational age during collection of the first blood sample was 11.36±6.09 weeks.
Of 16,686 samples collected for the initial assessment of anti-T. gondii IgM and IgG, 26 were IgMreagent, 264 IgM-and IgG-reagent, 10,882 IgG-reagent and 5,740 non-reagent. Among the 290 IgMreagent pregnant women, a two-sample serological follow-up for IgM was carried out in 90 (31%); and in 38 (13.1%) of them a three-sample follow-up was carried out. The majority, 76/90 (84%) and 26/38 (68%) respectively, remained anti-T. gondii-IgM reagent in the subsequent samples. The median (0.783; 0.861 and 0.726) and mean (1.130; 1.130 and 0.980) of the three IgM sample indices were very close. None of the women studied underwent a laboratory test for IgA, and no amniotic liquid was tested for fetal infection by PCR and for inoculation into mice.
The anti-T. gondii-IgG avidity test was performed in only ten cases (3.4%). Two cases showed low avidity, one in the third month and the other in the sixth month of pregnancy, suggesting acute infection. Both of them were treated with spiramycin. Three cases showed high avidity, suggesting chronic infection, and five cases showed inconclusive results.
Clinical and ultrasonographic data were available for 204 of the 290 women (70.3%). Of these, 146 (71.6%) were asymptomatic. Among women with clinical manifestations, the main complaints were intense frontal or periorbital headaches in 58 (28.4%) cases. There were concomitant symptoms in 45 (22.0%) cases, who also presented scotomatous visual disturbance, 35 (17.1%) with myalgia, and 24 (11.8%) with fever accompanied by adenomegaly. The ultrasonographies, performed after the 23 rd week of pregnancy in 141 cases (69%), revealed alterations in 13 cases (6.4%). The alterations detected were oligohydramnios (5 cases), polyhydramnios (2), placental alterations (2), fetal cardiac arrhythmia (1), anencephaly (1), alterations in the cranium (1) and renal malformations (1) . In six of 13 cases that progressed to fetal loss, congenital T. gondii infection was not confirmed by serology; however, in four cases, anatomical-pathological examination revealed multivisceral autolysis or fetal malformation suggestive of toxoplasmosis. Spiramycin was taken by seven women with ultrasonographic abnormalities (53.8%). Three pregnancies continued to term but were stillborn. Among the four live births, there were optical alterations, cardiac arrhythmia and renal alterations, and two had no apparent sequelae.
Information on treatment provided was available for 227 (78.3%) of the 290 women: 112 (49.3%) were prescribed chemoprophylaxis with different therapeutic regimens, and 115 (39.7%) were not treated (Table 1). In 27 cases (24.1%), the time elapsed between sampling for the first serological test and starting treatment was less than 15 days; in 31 cases (27.7%), the elapsed time was 15 to 30 days; and in 54 cases (48.2%), it was more than one month. The prescribed therapy was administered until the end of gestation in 64 (57.1%) of the 112 women treated. Side effects were reported by 27 (24.1%) of them, with the most frequent complaints related to the gastrointestinal tract. The prescription of chemoprophylaxis varied in relation to the initial levels of IgM (Table 2) . Women with IgM indices higher than 2.000 were treated more frequently than those with indices between 0.600 and 1.000 (Table 2) . Information on 232 newborns showed that 29 (12.5%) were premature, 23 (9.9%) were underweight and 180 (77.6%) were normal weight. There were 16 cases (6.9%) of fetal loss through miscarriages and stillbirths, with 5 (31%) showing malformations (anencephaly, agenesis of the limbs, hydrocephalus). Based on the 26,989 births from SINASC and death records from SIM, the mortality rate among children (live births and fetal losses) of IgM-reagent mothers was 0.7 per 1,000 live births.
Of 208 exposed children who could be located during the first year after birth, 194 (93%) were evaluated in a pediatric or general clinic, and 55 (26.4%) were referred to specialty treatment (infectious diseases, ophthalmology or neurology). Serological examinations were performed in 44 (21.1%) children, all anti-T. gondii-IgG-reagents; in three cases, clinical symptoms of the disease were found (two with retinochoroiditis and one with retinochoroiditis, obstructive hydrocephalus and calcifications). The incidence rate of the confirmed cases was 0.1 per 1,000 live births. Only five children completed the three-sample serological follow-up. The diagnosis was confirmed in three children, promptly from the first sample.
A total of 30 cases showed clinical abnormalities (Table 3). Optical alterations occurred in 16 cases (7.7%), with three (1.4%) having serious optical lesions (retinochoroiditis), and 13 (6.2%) presenting optical complaints and slight or moderate visual defects, some of which were reported by the families as recent onset. In 10 cases (4.3%), there was late neuropsychomotor development, with five of them (2.4%) presenting convulsions, syncope and irritability. Of those children with clinical abnormalities, 16 were born to mothers with IgM indices between 0.600 and <1.000 (Table 3) . Most of the mothers did not receive chemoprophylaxis (Table 3) . Treatment with spiramycin, sulphadiazine, pyrimethamine and folinic acid was started in two of the three children with serious optical lesions.
DISCUSSION
The 1.0% prevalence of pregnant anti-T. gondii-IgMreagent women among those attending public health care services points out to the importance of adequately diagnosing and monitoring congenital toxoplasmosis. The infection rate observed in the present study is similar to those in other regions of the country, which ranged between 0.6 and 0.8%, even when different study methods are used. 11, 16 Prospective studies by Spalding et al 18 (2003) and Varella et al 1 (2003) in the state of Rio Grande do Sul have reported even higher rates. According to Avelino et al 1 (2003) , pregnant women are twice as likely to show seroconversion as are non-pregnant women, and seven times more likely if they are adolescents living in environments contaminated by the feces of host animals. Low income and low education increase the risk of seroconversion in women over 30 years of age. Contact with contaminated soil or animals, ingestion of non-commercially preserved food, living in rural areas, and ingestion of raw water are factors that contribute to infection. 19 There were differences in the number of subjects studied for the several variables analyzed because of the difficulty in obtaining information from records and locating them for interviews.
The majority of women sought early prenatal care, which is a precondition for effective monitoring of maternal-infant health. However, the time required for intervention may be affected by delays in collection of the first sample for the serology test, the follow-up visit for interpretation of the result, the decision to prescribe chemoprophylaxis in each case, and drug availability in the public health system. In monitored assays, maternal infection occurred during a period shortly before the last negative test or at any Suspected acute toxoplasmosis in pregnancy Castilho-Pelloso MP et al time up until a short but unknown period before the first positive IgM test. 6 Therefore, congenital infection remains a concern despite intervention.
The laboratory diagnostic test used with the reagent pregnant women and children exposed was based on IgM and IgG antibodies. They are useful for the initial identification of pregnant women and newborns, 11, 18 and are advocated in the prenatal routine of public health care services in the region. The fact that IgM remains at high levels for many months, 9 and the difficulty of accessing other laboratory techniques, rendered serodiagnosis of acute toxoplasmosis inadequate. One important aspect is the probable occurrence of false-positive reactions in a certain proportion of the population tested. Testing for anti-T. gondii IgA was not carried out, though recommended in the Protocol for High-Risk Pregnancy. The IgG avidity test was only available to women who could pay for it. The repetition of IgM and IgG tests with two or three samples in some of the women reveals the difficulty in following the protocol recommendations, which suggests new serologies only for pregnant women who are IgM and IgG non-reagent. However, this procedure is inadequate due to the persistence of the IgM antibodies and the waiting time for results while the infection may be affecting the fetus.
A single IgM and IgG serology test supported the majority of the decisions taken by the doctors regarding therapeutic and prophylactic management. There is controversy over the serological tests used in the diagnosis of acute toxoplasmosis in pregnancy because decisions based on false-positive tests may result in pregnancy interruption and unnecessary treatment. 9 Several studies have suggested the need for using new serological markers for recent infections, such as IgA, IgE and IgG avidity tests and detection of T. gondii by PCR. 8, 12, 18 Clinical evidences of toxoplasmosis were not common among the women studied, and cannot always be correlated with reagent serology. T. gondii infections may progress to the sub-clinical form in 90% of cases, presenting nonspecific signs. 14, 22 One important finding was that some women with visual disturbances reported disease recurrence after the birth, indicating the progress of optical lesions, as reported by Gómez-Marín et al 7 (2000) . The suggestive ultrasonography alterations did not always result in clinical, laboratory and therapeutic follow-up of the unborn children.
Only half of the study pregnant women received treatment, even when complications were suspected. Some studies 12, 16, 22 have indicated that therapy can reduce fetal infection in 35 to 60% of cases. Despite the large number of studies over the last three decades, it is still not known whether prenatal treatment of women with presumed toxoplasmosis reduces congenital transmission of T. gondii.* The prescribed therapy to the studied women was not completed in all of those who were treated. Some of the reasons for treatment discontinuation were drug side effects, high costs, and fetal loss. However, potentially beneficial or harmful effects of treatment on the risk of clinical signs in infected children cannot be excluded. 20 Pregnant women with higher IgM indices tended to be treated more frequently. Laboratory diagnosis, clinical evidence and ultrasonography exams available were considered enough information for detecting women with suspected infection and providing chemoprophylaxis. The present study showed a lack of consensus among professionals regarding treatment of pregnant women. Even those women who showed low indices of IgM were treated without carrying out other laboratory tests, although such tests are recommended in the State Protocol. One of the most serious problems was the lack of flexibility in the operation of the laboratory examination-revisit-treatment follow-up of the system. The problem of determining fetal infection was reflected in the treatment, as different therapeutic regimens were used. In few cases, a triple regimen (sulphadiazine, pyrimethamine and folinic acid, intercalated with spiramycin) or the continuous use of spiramycin alone until the end of gestation were prescribedboth as proposed in the State Protocol. Couto et al 3 (2003) emphasized the need to use spiramycin continuously until the end of pregnancy because of its parasitostatic action on T. gondii, thereby reducing the risk of vertical transmission.
It was not possible to determine the real prevalence rate of congenital toxoplasmosis due to the small proportion of children who underwent serological follow-up. During their first year of life, almost all children were followed up clinically but few were evaluated for congenital toxoplasmosis. Thirty out of 208 children showed clinical symptoms suggestive of congenital toxoplasmosis, including three confirmed cases of retinochoroiditis, who lacked etiological confirmation and adequate laboratory monitoring. Of the latent complications, retinochoroiditis is the main sequelae of infection in children. Retinochoroiditis can appear years after birth, in adolescence or in adulthood, drastically reducing visual acuity and affecting their quality of life. In order to reduce the vertical transmission of toxoplasmosis and prevent early and late complications in children, it is essential public health care services monitor the program. In addition to the recommended procedures, there should be confirmatory diagnoses, the integration of the various services providing care to pregnant women and their newborns, and the availability of free therapy. There must be conditions to effectively implement the State Protocol.
The present study showed that the recommendations for monitoring this infection risk are not being systematically observed as some pregnant women with suspect laboratory results were not duly investigated, and some fetuses and newborns went without adequate monitoring for up to 12 months. Confirmed cases of congenital toxoplasmosis were detected only after birth in children with evident clinical abnormalities and the presence of IgM. This study pointed out to the need for implementing a surveillance system in Brazil for pregnant women and newborns exposed to T. gondii, as well as other infectious congenital diseases such as syphilis and HIV/AIDS.
